The cancer connection: BRCA1 and BRCA2 tumor suppression in mice and humans.
BRCA1 and BRCA2 mutations are estimated to be responsible for the great majority of familial breast and ovarian cancers. Much progress has been made toward the understanding of the function of these proteins through genetic, biochemical, and structural studies. The embryonic lethality encountered in the knockout mouse initially hindered the development of mouse models aimed at studying tumor suppression. However, mice that harbor hypomorphic Brca1 and Brca2 alleles and cre-mediated tissue-specific deletions for Brca1 and Brca2 have been generated. Mice deficient for either Brca1 or Brca2 sustain a wide range of carcinoma and mammary epithelium deleted for Brca1 or Brca2 is highly susceptible to mammary tumorigenesis. Mammary (and other) tumors occur at long latency as compared to oncogene-induced mouse tumors. p53 deficiency is highly cooperative with both Brca1 and Brca2 in promoting tumorigenesis. Analysis of Brca1-associated mammary tumors reveals significant similarities to BRCA1-associated breast cancer in regard to high tumor grade, hormone receptor negativity, a high incidence of p53 mutations and genetic instability.